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The invention relates to a drive circuit for driving a color display panel with 
display fields of display lines, to a display apparatus comprising such a drive circuit, and to a 
method of supplying drive signals to such a color display panel. 



Different phosphor strips extend in the horizontal direction and are arranged in groups. Each 
gcoxsp comprises phosphors with the three primary colors red, gre^ and blue. An electron 
beam is deflected by a deflection circuit A system of electrodes is located adjacmt to and in- 
1 0 between the phosphor strips, A deflection correction circuit measures the position of the 

electron beam witii the electrodes and corrects the deflection of the electron beam to land on 
the centre of tiie correct one of the phosphor strips. 



interlaced scan format wherein frames comprise successive fields of horizontal scanned lines 
15 which interlace each other in the vertical direction. Consequently, the groups of phosphor 
strips are interlaced scanned. In the fields in which the odd lines are present, the video signal 
is displayed on tiie phosphor strips of the odd numbered groups, and in the fields in which the 
even lines are present, the video signal is displayed on the phosphor strips of the even 
numbered groups. 

20 However such an interlaced scan leads to strong artifacts such as: line flicker, 

line crawl, and resolution loss. 

It is an object of the invention to decrease at least one of the artifacts caused 
25 by the interlaced scanning. 

A first aspect of the invention provides a drive circuit for driving a color 
display panel with display fields of display lines as claimed in claiml. A second aspect of the 
invention provides a display apparatus comprismg such a drive circuit as claimed in claim 7. 
A third aspect of the invention provides a method of supplying drive signals to such a color 
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A tracking picture tube without a shadow mask is known from GB 2122415. 



Usually, the input video signal to be displayed on the picture tube has an 
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v^^ir«f.nt<t are defined in the dq)endeQt 
aispUy panel as d^mcd to claim 9. Mvantageo^ embodiments are defin 

Theamiaas ttaddngpioMce tube. The higher visibOity is 

a shadow mask, but they are more v«bl. m the t«*ng p 

TV,^rP<«)lution loss occurs when vertical motion wixaou . , . 

consist of discrete hnes. The Une erawl is a 

MaMlv*i.eim.ge).because,heviewercans.>U.r.ckav^o^ 

^s.possiblebecauseatthosespeedsthehne— 1--«^^^ 
WupordownThelinecraw,causesanm.er,aced<hsp^.y^l.^ 

^.,h.cre,«ng.he.potaizeinhi..r.acedsha^ow^^^^^ 

30 applicabletomatrixdisplayssudiaspolyleddi^lay ^^prf^^at 
Hnesareret.rredtoaspixelsto„psofeol»disp.ay^-^.Ap^^^^^ 

.....lordlspuyelementsw^iha^^l^"-.^ 
foU pixel which is able to provide white hght. A group lumi 6- 



2 11.09.2002 



10 



PHNL020851EPP 
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theUghtproducedbyfhepixelgroiip.inaseconddispiayneia y 

r^^reives a display signal and the red and blue not. 

' ^J«!Zy.smaUerbl.ck.re.,(coIordispUyele,.».sinafieldpen^^^^^ 
rec«vingdisplaysignaU)occ„rbe.we-.*ecolordisplayel=mcn««hichreceived^^^^ 

"c.sLdiXnUy.d.eais.a»ce-«.weenc.U.rdisp^ 
;raperi„ddecreasea«i*re^..i»»l-dso,.wherei.success.ve.yone^^ 

aisp, yele»eo«doesnotreceivedisp.aysignal,a»l«™do.no P^duce^^ 

J.djace.rtpixe,grc^ofdisp,aye.e„«.^anel«ne^recer«d^lays,^. 

C„„««ue«*lyintheperceptionoftheviewer,theaBK>m,tofactedecr^ 

««sanrecolor»ayb.a.r.ngedinaU„e.*edisplayele»en«maybe«ra.«ed«^ 

,,n^ » is »ot required that all the disptey elements of the same gronp are provided 
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\ «on«l in aU display fields, the green display element only m odd numbered 
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displayelementsofapixelgtouji. 

Thewayofdrivingtocolordisplayelementsinaccordancewththe 

invendondiffers ftom fte known progressive scan wherein dispUy signals are snppHed to all 

30 ootedisplayelemeutsotallpixelgroupsdMingeachdisplayfidd^ ^ii.„U.V 
to,he.erminologyused,afieUorfleldperiodi»deflnedas.aohduplay 

penod Wherein the display screen is scanned once (usually *>P «> *o«n). but not 

dispUylineshavetobeaddressed.AWiscaUedasetofaU.hedisplaytoes,«id 

Z:;e„tly.a*ameperiodis,he«meperiodre^.oaddres,aU.hod.splayhnesouc. 
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The j&ame period is typically equal to one progressive scaiined or two interlace scanned field 
periods. 

In an embodiment as defined in claim 2, the color display elements are 
arranged as color display lines, for example, phosphor display lines as used in a tracking 
5 picture tube. The adjacent phosphor display lines of a group, usually are horizontal lines 
which succeed each other in the vertical direction and which may emit red, green and blue 
light, respectively. 

In an embodiment as defined in claim 3, although in each field period not all 
the color display lines of a group receive a display signal, in two successive field periods 
10 which form a fi-ame period, all the display lines receive display signals. La this way the flicker 
is minimized because the maximum time elapsed between supplying the display signal to two 
adjacent color display lines of the same group is one field. 

In an embodiment as defined in claim 4, which is referred to as color line 
interlace, in each disfplay field, the black stripes are minimized to be a single color display 
IS line. The advantage is that the interlace arti&cts are reduced. 

The line flicker is reduced because a single white line in the progressive image 
is no longer only visible in one of the fields, but is partly displayed in each field. For 
example, green only is displayed in the odd fields, and red and blue are displayed in the even 
fields. 

20 The line crawl is reduced, because the black area caused by color display lines 

to which no display signal is supplied and which occurs in-between the color display lines to 
which a display signal is displayed is much smaller than in the known interlaced scan. This 
makes the line stmcture less visible. In fact, the visibility of the line structure is largely 
determined by the green-green (line) distance, which has not changed, but the more evenly 

25 spread out intensity between tibie green lines (no large black area) make the line structure less 
visible, and therefore the line crawl (or restlessness) is also less. 

The resolution loss is reduced, because in each group of the color display lines 
at least one receives a display signal, although in odd and even groups, different color display 
lines are activated. 

30 In fact, the invention as claimed in claim 1, could be explained to be the 

Icnown progressive scan of the display, wherein for each group of color display lines, at least 
one color display line will not receive a display signal and thus the corresponding color 
component of the corresponding video line is skipped. Such a skipping may easily be 
obtained by writing the video line(s) of the video signal into a memory as the three primary 
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color components representing the primary colors, and by reading the appropriate primary 
color component at the instant the video signal should be supplied to a color display line. 

Any remaining artifacts, apart fix>m the line crawl, may be reduced by 
processing the progressive image before the skipping of color display lines performed during 
5 the progressive-intCTlace conversion. The remaining line flicker can be reduced by reducing 
the bandwidth of the input video signal by a suitable vertical low-pass filter. This also holds 
for the known interlace format, but because in that case the line flicker is worse, the 
bandwidth must be further reduced than with the color line interlace format in accordance 
with an embodiment of the invention. Thus, the color line interlace format either produces 
10 less line flicker for the same resolution, or provides a higher resolution at the same amoimt of 
line flicker. 

The artifacts of the known interlaced scanning are reduced wi&out increasing 
the spot size of the picture tube, if used. Thus, unlike in picture tubes with a shadow mask, 
the interlace artifacts are reduced without reducing the sharpness. 
IS In an embodiment as dejQned in claim 3, although not all the color display 

lines are progressive scanned, still, the visibility of flicker due to interlaced seamed color 
display lines decreases because not all the color display Unes are interlaced scaimed. 

The embodiment as defined in claim 4 is based on the insight that the line 
flicker caused by an interlaced scan strongly increases with the brightness of the displayed 
20 information. Therefore, the line flicker caused by the low intensity blue color display lines 
which are interlace scaimed is negUgible, wlule the high intensity red and green color display 
lines have to be progressive scanned to prevent a visible flicker. 

These and other aspects of the iavention are ^parent from and will be 
elucidated with reference to the embodiments described hereinafter. 

25 

In the drawings: 

Fig. 1 shows a part of prior art tracking picture tube and the tracking 

mechanism, 

30 Fig. 2 shows tracking electrodes and phosphor color display lines on the 

screen of the prior art tracking picture tube. 

Fig. 3 shows a color display Hne scaiming in accordance v^th an embodiment 
of the invention. 
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Fig. 4 shows another color display line scanning in accordance wifli an 
CTGLbodiment of the invention. 

Fig. 5 shows a block diagram of a drive circuit for driving the tracking picture 
tube in accordance with an embodiment of the invention, 
5 Fig. 6 shows a block diagram of a video processing circuit in accordance with 

an embodiment of the invention, 

Fig. 7 shows a block diagram of a video processing circuit in accordance with 
an embodiment of the invention. 

Figs. 8 shows a color line interlace display, 
10 Fig. 9 shows a block diagram elucidating the line skipping, and 

Figs. 10 show possible choices of addressing the color elements of the pixels 
for the delta-nabla arrangement of the color elements of the pixels. 



15 Fig. 1 shows a part of the tracking picture tube and the tracking mechanism. 

The tracking picture tube 1 comprises: a portion of a screen 2 provided on its inside with 
phosphor strips and a neck portion 3 accommodating three electron guns 4 (schematically 
shown in the drawing) which each generate an electron beam 9, The phosphor strips extend 
in the horizontal direction and are arranged in groups of three strips, of which one group 5r, 

20 5g, 5b is shown in Fig. 1. The group 5r, 5g, 5b emits the primary colors red R, green G, and 
blue B, respectively, when hit by the electron beam 9 emitted by the guns 4. The three strips 
5r, 5g, 5b are arranged in a regular alternating order such that two strips representing the 
same color always are separated by two strips representing the other colors. 

A deflection unit 10 is arranged between the electron guns 4 and the screen 2 

25 to deflect the beams 9 towards the correct position 7 on the correct one of the phosphor strips 
5r, 5g, 5b. The beam 9 of a particular gun 4 is usually deflected towards phosphor strips 5r, 
5g, 5b with the same one of the primary colors R, G, B. This is why the guns 4 are usually 
referred to as the red gun, the green gun and the blue gun. 

Of coiarse a dififerent number of guns 4 might be used in the picture tube 1 in 

30 any different combination of colors of the phosphor strips 5r, 5g, 5b. For example, two green 
guns, one red gun and one blue gun may be used. 

The screen 2 is provided with two comb-shaped conducting tracking 
electrodes 12 and 13, and the correct tracking of the electron beams 9 is sensed and 
controlled electrically, hi the case of optical tracking, Ught emitting strips similar to the 
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^ H,. dectrodes 12 m«1 13, "ght emitted 

phosphor strips 5r,5g.5bmaybe«sed as t^kmgeleetrod 

ftoBflMsestripsisdetectedbyUgMseasors. ^^^p^^u. 15 which are 
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,„.^ho.^«^^--— 

An electron Deam y mvtixi© « i a i s ndi aceat to 
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teu>dicatesthepositK«loffl»beams9witl..«p ,g„arivethe 

""^^ Asthe — isr^t^^toatrac^pi--^^^^ 

^^rege^^anyre^erredtoascolordMa^--^^-^^^^^ 
^si,cs.ripscomprisingaU.heprmaryoolMsR.O.B 
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tt^sore^ofthe^piot-^- PB^Hch are referred to as the oolor display 

phosphor smpsPl^PG. PB „f a^traddng eleotrodes 12 

.^thedisplaypanel-The^nh^^ „^„^difito. too™ video processmg 

30 -'^'^^^.^^^^r^^a^fta^erateeo^ersionsho^^ 

'^trn^-othavethisprogressivescaa^^*^-^ 
tooonveitavideos.gnaivitn . otthedisplaypanel 1. 

of video toes aa Ihe d«play hnea TLl , TU, ... ot th 
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To reduce the required addressing rate (line deflection frequency in the 
tracking picture tube), it is known to apply interlace addressing (or scanning). In an interlaced 
addressed display, each full frame is divided into two fields, one consisting of the odd, and 
the other of the even display lines TLl, TL2, . . The display of the input video signal VI 
5 which is an interlaced signal with a same munber of video lines as the display lines TLl, 
TL2, . . is straightforward. If the number differs, known frame rate converters should 
convert the input video signal to have the same number. 

However, the interlaced addressing scheme gives rise to artifacts. The artifacts 
are known from traditional picture tubes with a shadow mask, but they are more visible in the 
10 tracking picture tube or a matrix display. The higher visibility is caused by the fact the 
display lines TLl, TL2, ... are very sharply bounded in the vertical direction. The display 
lines of traditional shadow mask picture tubes are smoothed by the size of the electron beam 
^ot, which is typically larger lhan the vertical distance between the horizontally scanned 
lines. This smoothing will reduce at least the first two mentioned artifacts. Such a smoothing 
15 is impossible in a tracking picture tube or a matrix display. 

The line flicker is caused by displaying different information shifted in time 
over a frame period TFl, TF2, . . • on successive groups GRl , GR2, GR3, . . . of phosphor 
strips PR, PG, PB. 

The resolution loss occmrs when vertical motion with odd velocity 
20 (pixels/frame) is present This resolution loss is also present in an interlaced input video 

signal VI, and can only be repaired by de-interlacing processing. Therefore we will assimie 
that the input signal VI is progressive, thus, the resolution loss is caused by the interlace 
display format, not by the input signal VL 

The line crawl typically occurs in image areas without detail (fiutber referred 
25 to as flat areas). When the viewer tracks an object witb vertical odd speed, flie line structure 
becomes visible because the display lines TLl, TL2, ... of two subsequent fields TFl, TF2, 
... are seen at the same position (not 'interlaced'). This means that a flat area is no longer 
flat, but can be seen to consist of discrete display lines TLl, TL2, .... The line crawl is also 
visible if there is no motion in the image (e.g. in a full white image), because the viewer can 
30 still track a vertical odd speed over the screen 2. This is possible because at those speeds the 
line structure becomes visible. The display lines TLl, TL2, . . . seem to 'crawP up or down. 
The line crawl causes an interlaced display to have restlessness because any sudden eye 
movement may cause the line stmcture to become visible. This artifact can only be reduced 
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by increasing the spot size in interlaced shadow mask picture tubes (the video processing has 
no effect in flat areas), or increasing the resolution (smaller line distance). 

The addressing scheme in accordance with embodiments of the invention will 
be elucidated with respect to the folloAving Figs.. 

Figs. 3 and 4 show a color display line scanning in accordance with difiEerent 
embodiments of the invention. In both Figs., in vertical direction the groups GRl, GR2, GR3, 
. . . , GRn of color display lines r, g, b are shown for a display jQeld period TFl , TF2, .... Each 
group GRl, GR2, GR3, . . . , GRn conesponds to a display line TLl, TL2, . . . of video 
information VI to be displayed. The crosses indicate for each display field period TFl, TF2, 
. . . which color display lines r, g, b are addressed to display information. A display signal VD 
is supplied to the color display lines r, g, b indicated by a cross, and no display information 
VD is supplied to the color display lines r, g, b not indicated by a cross. Thus, each column of 
crosses indicates which color display lines r, g, b in the cOTresponding display field period 
TFl, TF2, ... are addressed, the other, non-addxessed color display lines r, g, b are skipped. 

Fig. 3 shows that m each of the display field periods TFl, TF2, . . ., only half 
the number of color display lines r, g, b is addressed, wherein each addressed color display 
line r, g, b is succeeded by a non-addressed color display line r, g, b. The position of the 
addressed and non-addressed color display lines r, g, b in successive display field periods 
TFl, TF2, . . . interleaves such that all color display lines r, g, b are addressed in successive 
display field periods TFl, TF2, .... This driving scheme of the display device is referred to as 
color line interlace because the color display lines r, g, b are displayed in an intwlaced 
manner. In the known interlaced scanning scheme, the groups GRl, . . ., GRn of the color 
display lines TLl, TL2, ... are interleaved addressed in successive fields. 

The advantage of using this color line interlace format, is that the interlace 

artifacts are reduced. 

The line flicker is reduced, because a single white line in the progressive input 
image VI is no longer only visible in one of fee display fields TFl, TF2, . . ., but is partly 
displayed in each display field TFl, TF2, . . . (for example, green in one and red and blue in 
the oth^ dii^lay field). 

The line crawl is reduced, because the black area in-between the color display 
lines r, g, b is much smaller than the three color display lines r, g, b in the known interlaced 
scanning scheme, and thus the line stmcture will become less visible. In fact, as an example, 
in today's tracking tubes, the visibility of the line structure is largely determined by the 
distance between the high luminance green-green color display lines g. In the drive schemes 



PHNL020851EPP 




10 11.09.2002 
in accordance with the embodiments of the invention, this distance has not changed. But, titie 
more evenly spread out intensity between the green color display lines g (no large black area) 
causes the line structure to become less visible, and therefore the line crawl (or restlessness) 
will also decrease. 

5 The resolution loss is reduced because all the video lines in the progressive 

input image VI are repres^ted in each field TFl, TF2, . , although only for a subset of the 
colors R, G, B and consequently odd and even lines have a different color. 

Any remaining artifacts, apart from the line crawl, may be reduced by 
processing the progressive input image VI before discarding the not needed video lines in tiie 
10 progressive-interlace conversion in accordance with the invention. Thus, remaining line 
flicker can be reduced by reducing the bandwidth of the progressive input image VI by a 
suitable vertical low-pass filter. This also holds for the known interlace format, but because 
in that case the line flicker is worse, the bandwidth must be fijrther reduced flian with the 
color line interlace format in accordance with an embodiment of the invention. Thus, the 
IS color line interlace either has less line flicker for the same resolution, or more resolution at 
the same amount of line flicker* 

The interlace artifacts are reduced without increasing the spot size, so xmlike in 
traditional picture tubes, the interlace artifacts are reduced without reducing the sharpness. 

Fig. 4 shows again a driving scheme of the display device in which in each 
20 field only half of the color display lines r, g, b is addressed, wherein all the color display lines 
are addressed in two consecutive display field periods TFl, TF2, . . 

hi the odd display field periods TFl, TF3, ... the color display lines r are 
addressed in every group GRl, GR2, . . . , GRn (or line TLl, TL2, . . .). In the even display 
field periods TF2, TF4, ... the color display lines g are addressed in every group GRl, GR2, 
25 GR3, . . . , GRn (or line TLl, TL2, . . .). Thus, the red and green color display lines r and g are 
progressive scanned in alternating display field periods TFl, TF2, .... 

The blue color display lines b are interlaced scanned. In the even display field 
periods TF2, TF4, . . the color display lines b are addressed in the odd lines TLl, TL3, .... 
In the odd display field periods TFl, TF3, . . ., the color display lines b are addressed in the 
30 even lines TL2, TL4, .... 

In all embodiments, the basic idea is to decrease the distance between 
addressed color display lines r, g, b with respect to the known interlaced scanning wherein 
the groups GRl, GR2, GR3, . . . , GRn are addressed (or scanned) interlaced. The decreased 
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Hg.5sh„ws.bloclcdi.gramofaarivecirom.fordxiving,hetracku>gp.e,«e 

n^^Avideoprooessingcircdtmreceives^inpntvideosip^alVIandaoor^oU^^ 

^ and sappUes display signals VD to .he dispUy panel 101. An addressn>g enc.t 103 
^vesacZ.rolsign.lCS2and»option.lf.edbac.signalr.Btosnpply«^ 

, ., , ^..ni A control oiiomt 104 recfflvessyncaironization 

30 signals DS to Redisplay panel 101. A conrroi cin- 

i„fe„^onSYandsuppUesaecon«>lrign.lsCSlandCS2. 

Ifthcdisplaypanel lo, isatraoldngpictuxen*. 101, theaddressmgcncnit 
103 isadeflectioncircuitwhichgcncratesdeflecdonsignalsDS to deflect oneorn^re 
e,««,nbeanr(s)9in.he«cBngpic^tubelbyn»«>aofdeflecdonan..l0.oscan 
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(address) fields (the display fields TF1,TF2, ...) of lines (the display lines TLl, TL2, 
which comprise the color display Imes r, g, b which are the phosphor strips PR, PG, PB). The 
feedback signal DFB provides a signal indicating the beam position with respect to the 
phosphor strips PR, PG, PB. The deflection circuit adapts the deflection signals DS to 
5 position the electron beam(s) 9 by means of the deflection unit 10 on the cratre of the 

phosphor strips PR, PG, PB> 

If the display panel 101 is a matrix display 101, the addressing circuit 103 
comprises a select driver (usually the row driver) to address lines of pixels. The feedback 
signal DFB is not required. The video processing circuit 102 supplies display signal VD via a 
10 data driver (usually the column driver) to the display panel 101 . 

Hie control circuit 104 receives tibie synchronization information SY of, or 
belonging to, the video information VI and supplies horizontal and vertical position 
information CS2 to the addressing circiut 103 to lock the addressing of the display panel 101 
to the video information VI, or the other way around. In tibie last case, the video processing 
15 circuit 102 has to resample, and if required to scale, the video information VI to fit the 

resolution of the display panel 101. The resampling and scaling can be done in any known 
manner. 

The knoAvn video processing circuit 102 suitable to progressive scan the 
groups GRl, GR2, GR3, . . . , GRn or lines TLl, TL2, . • . has to be adapted to skip color 

20 display lines r, g, b. The color display lines r, g, b which should not display information (see 
Figs. 3 and 4) can be easily skipped by not supplying display signals VD to these lines TLl, 
TL2, .... It is even possible to lower the addressing rate as only half of the color display lines 
r, g, b have to be addressed in each display field TFl, TF2, .... Consequently, the drive 
schemes in accordance with CTibodiments of the invention do not require the high addressing 

25 rate of the known progressive scan addressing scheme and provide less arti&cts than the 

known interlaced scan addressing scheme wherein complete lines TLl, TL2, ... are skipped. 

Fig. 6 shows a block diagram of a video processing circuit in accordance with 
an embodiment of the invention. The video processing circuit 102 comprises a discard circuit 
21 for skipping color display lines r, g, b in the input video signal VI which has a progressive 

30 addressing format. If the input signal VI is an interlaced signal, a known de-interlacer 20 is 
added to convert the interlaced input signal VI into a progressive signal before skipping the 
video signal for color display lines r, g, b which should not be addressed. 

The video processing circuit 102 may finiiier comprise a known pre- 
processing block (not shown) which performs the pre-processing for the progressive 
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bandwidth reduction, a spatial scaimg, » 

spatial positions ofthe phosphor lines. ^^cessing circmt in accordance with 

Fig. 7 shows ablock diagram of a video processing cure 

0 j,„gre«ivevideo.Tl«adA«sing&tmaBofthed.splaylare.th 

15 P~E-»*-f°'™'™""'"®*"^tnec«s«y Howler, if*, aomce and driving 
have acorresponding &nn* noprocesmg^necesaary. HO 

*^"^~:r:itr:::iaariving.«-.^.----°^^^ 

Cn,ea.^e; 

,0 is«=a^fl* ^a.in^.ao.DIi.p^videdim.in^riacMa"-*"-'^^ 
^_din.ap.g«a.vedi....nna.PH.,.*.^^^ 

by a ^^ogtessive to mterlace converter PI. Th ^^i^boer DI 

^He^Uyindioa^-^aependingon^eo^^^J^^^^ 

or (he pnjgresdve to interlace converter PI » achve. It .s also p 
i„.er.ace.DIand.heprogre.sive.oin»l^.-v^^H«^^^ 

Thesimplestsituationatuiesifaenipntanaanvmg vMlinea 
, fi.M For example, an interlace input CNlinea per ftame,yj^bnes 

"'"^-^-t Id^yrrai^>»^inoaseome^«.int.:acedriving 
per field) canbe connectedly^ J ^^^^^^ 

^'^-^":r:r:^rjdiaplayC«.3>««.edriv.^ 
^^n.aninter.aceaonrcebecanaet.si^.^rrea,^----'^-- 
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However, it will depend on the details of the addressing where each input line is written on 
the screen. This is elucidated with respect to Fig. 8. 

If the source format is a progressive signal PRO, or if an interlace source 
format INT is converted to a progressive format by the de-interlacer DI, the possibility exist 
5 to either display the image in the progressive display fomiat PRD, or convert the output of 
the de-interlacCT DI back to an interlace display format IND which saves bandwidth. The 
progressive to interlace converter PI picks those lines from the input signal that have to be 
displayed on the display, as was explained with respect to Figs. 3 and 4. It will now depend 
on the driving format required (color line interlace or mixed color sequential or any other 
10 subset of the color lines) how the conversion should work. For example, if flie driving format 
is color line interlace (see Fig. 3), and if the input lines are numbered n=l,2..N, and k is an 
integer number, the converidon should work as follows: 
in odd fields TF: 

for n=2k: pass R3, discard G 

15 for n=2k+l discard R,B, pass G 

in even fields TF: 

for n=2k: pass G, discard RJB 

for n=2k+l : discard G, pass R3 

This conversion is further elucidated with respect to Fig. 9. 
20 Figs. 8 shows a color line interlace display. 

The three colors R, G, B of each input line are displayed on the display screen 
in the color line interlace format (Fig. 3). In principle the addressing is the same as for the 
known interlaced display, but the iiq)ut lines are written on different color lines r, g, b on the 
screen. 

25 Fig. 8A shows that the blue line from the input line is written in the center, 

while in Fig. 8B, the green line from the input line is written in the center. Thus, although the 
interlace format shown in Figs, 8 is almost identical, a single line delay can convert the two 
situations into each other. In both Fig. 8 A and 8B, two successive fields TFl and TF2 are 
shown. In each one of the fields TFl and TF2, the color lines r, g, b are addressed 

30 interleaved, wherein the color lines r, g, b which are addressed in the one field TFl are not 
addressed in the other field TF2, and the other way around. 

Fig. 9 shows a block diagram elucidating the line skipping. 
The input signals R, G, B are passed or skipped with the switches SR, SG, SB, 
respectively. The switches SR, SG, SB are set to 1 (pass) for R, B and 0 (discard) for G in the 
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shown line (e.g. line 2k in an odd field). The switches SR, SG. SB alter position after each 
line and between fields. For the Fig. 8 A situation, the delays required to have the correct 
signal available at the correct instant are provided as the Hne delays LDR and LDB for R and 
B, respectively. 

5 For other driving formats in accordance with embodiments of the invention, a 

similar selection (progressive to interlace conversion) scheme is possible. For example, the 
mixed RG-color-sequential, B-interlace format (see Fig. 4), will switch as follows: 
In odd fields: R always 1, G always 0, and B 1 for the lines n=2k and 0 for n=2k+l . 
In even fields: R always 0, G always 1. and B 1 for the Unes n=2k+l and 0 for n=2k. 
10 Note that it is not possible to make iise of the direct interlace source to 

interlace display comiection, because the number of Imes of each color is not the same. 
Therefore, the combination of consecutive color lines into one 'normal' line is not possible, it 
depends on the actual scannmg of the display (the colors 'expected' by the display), which 
lines must be combined after selection. 
15 The general principle of color mterlaced display, wherein not all Ught emitting 

elements of apixel group GR receive a display signal in each field is also ^Ucable to other 
structures than pixels which are arranged in lines m the display. It is relevant that out of a 
pixel group of R,G and B (pixel) elements, a subset (not all) is addressed in each field, such 
that all subsets together form the whole firame. A group of exactly one R,G and B is 
20 commonly denoted as a pixel or a full color pixel. However the full color pixel may comprise 
a further color element. For example, the pixel groups may be arranged in a 'delta-nabla' 
structure, or similar patterns such as stripes, bayer, pentile. 

To obtain as few artifacts as possible by only using half of the light generating 
elements on the screen during each field, the remaining structure in each individual field 
25 should be as mvisible, or unstructured, as possible. Many degrees of freedom exist in 

selectmg which elements should be addressed in which field because it is possible to choose 
from many subsets of color elements which should in a particular field be addressed. These 
subsets may differ for each color and for each field. 

Figs. 10 show possible choices of addressing the color elements of the pixels 
30 for the delta-nabla arrangement of the color elements of the pixels. 

Fig. lOA shows the delta-nabla structure of the color elements R, G, B in the 
pixels GRl, GR2, . . .. Figs. lOB to lOB show possible addressmg schemes for the blue color 
elements B m a sequence of two fields which form one frame wherein all color elements R, 
G, B are addressed. The crossed squares indicate the blue color elements B which are 
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in a first one of the fields (for example, the odd fields), and the white squares 
indicate the blue color elements B which are addressed in the second one of the fields (for 

example, the even fields). 

If the color elements of each color are considered independently (no nuxed 
5 color-sequential formats), there are. as shown in Figs. lOB to 10 E. at least four different 
good ways to address half of the pixels in each field. For each of the color elements R. G and 

B one of the four different addressing possibihties may be selected. For example, the 

selections may be: all color elements R. G, B are addressed in accordance with Fig. lOD. or 
all color elements R,G.Bare addressed in accordance with Fig.lOB. or the red color 

10 elementsRareaddressedmaccordancewithFig. lOD, the green color elements G are 
addressed in accordance with the inverse scheme (crossed and non-crossed squares are 
interchanged) of Fig. 1 OD. and the blue color elements B are addressed in accordance wilh 
Fig IOC orboththeredRandblueBcolorelementsareaddressedinaccordancewithFig. 

IOC and the green color elements G are addressed in accordance with Fig. lOE. or the red R 
15 andblueBcolorelementsareaddressedmaccordancewithFig.lODandthegreen^^^^ 

elements are addressed in accordance wilh Fig. lOD. 

It should benoted that the above-mentioned embodiments iUustrate rather than 

Uxnit the invention, and that those skiUed in flie art wiU be able to designmanyalt^^^^ 

embodiments without departing fiom the scope of the appended claims. 

For example. Figs. 3 and 4 show embodiments in accordance with the 
invention. only.It is possible to applythebasic idea of decreasing the distancebetween 

addressed color display lines r.g,bwithrespect to theloxowninterlacedscanm^^ 
the groups GRl.GR2.GR3.....GRn are addressed or scanned interlaced toadisplay which 

has more than Ihree color display lines r, g. b in the groups GRl , GR2. GR3 , . . . . GRn. 
25 It is also possible to apply the mterlaced scan shown in Fig. 4 for the color 

display Mne b on another color, or on two colors. 

The addressing of the display 1 in accordance with an embodiment of the 
invention does not require specific video processing. As long as eachcolorR,G,Baddr^^^^^ 
on the displaylinaparticularfieldTFl.IF2..., is provided wi1hasignalVD(obviously 
30 thesignalmustcorrespondtofliecolorR.G.Bofthephosphorliner.g.b).theaddressmg 

scheme will function. 

In the claims, any reference signs placed between parentheses shallnotbe 

construed as limitmg the claim. The word "comprising" does not exclude the presence of 
elements or steps other than those Usted in a claim. The invention can be implemented by 
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means of hardware comprising several distinct elements, and by means of a suitably 
programmed computer. In the device claim enumerating several means, several of these 
means can be embodied by one and the same item of hardware. The mere fact that certain 
measures are recited in mutually diiferent dependait claims does not indicate that a 
combination of these measures cannot be used to advantage. 
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AdrivecircuitforcWvingaoolordisplaypanelwilixdisplayfieldsof^^^^ 

L.ecolordisplaypanelco.prisinspixel.oupsfon^^ 
color display elemeats. each one of me pixel groups co„ a s.^^^^^^^ 

. color Jplayele.e.tswithintherepetitivepattem,the^^^^ 
• o«i«rdi8nlavelemeats,tiie drive circuit comprising: 

avid=oproo««.fcrco,.v«ting»i«put^d«.sig«lmtodisplaysi^ 

bdM supplied to said color di^toyelemoits, and 
0 .conttonarforoonm.Utaga.evidcopn.c.^™**'*'^"-"'''" 

™,ly the display signals to at iMstoBC of the pixel groi^: ^ 

Jafi,s.oneof.hedisplayfields.oatleas.on.o£*ecolord«playelemea.s. 

b«f»t«> aU diflere.. color display elements of fl.e a. least one of the pixel gtonps. »1 ; 
inasecondoneofthedisplayfieldstoatleastoneofthecolord^play 
,5 elements butnotaUdiff^tcolordisplayel^entsoftheatleastoneofthepixelgroups. 
trinase,uenoeofsucc.ssi.edisp.yfle.dsaUcoloraisplayeleme..sr.c»^^^ 
I^a^wbereminatleast one displayfiddofme sequence a.lea..^.o color d.spla, 

elem«4s of the at least one of the pixel groups receive display signals. 
20 2. AdrivecirouitascUimedincl«iml,characte,i»diBtha.thecolordisplay 

elements are color display lines. 

Adriveoircuitasclaimedh,olaim2,charaC«izedinthattheseco«ldispUy 
fieldpcriodinn.ediately.coe»lsthefi.stdispUyfieldperiodandthatm.hes«cc^^ 
25 ldseconddisplayfields.,*ohfo,madisplayftan.e.aUcolordisplayh.esr.c«ved^^^^ 

signals. 

4 Adrivecircuitasclaimedinclaim2.characterizedinthat«.econt«,n.ris 
^fcrcontrolhr^lhe video processor andthe addressing cncuittosupplythedisplay 
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signals to the color display lines of the pixel groups either in the first display field period or 
in the second display field period, while in a display field one of two color display Unes of a 
same color in two adjacent pixel groups does not receive display signals. 

5. A drive circuit as claimed in claim 2, characterized in that the controller is 
adapted for controlling the video processor and the addressing circuit to supply the display 
signals in the first and the second ones of the display fields to obtain an mterlace display of a 
first set of the color display lines and a progressive display of a second set of the color 
display lines. 

6. A drive circuit as claimed in claim 5, characterized in that the first set of color 
display lines comprises the color display lines being blue, the first set of color display lines 
being mterlaced displayed with P fields per second and L lines per field, while the second set 
of color display lines comprises the color display lines being red and green, the second set of 
color display lines being progressive displayed with P/2 fields per second and 2*L Imes per 
field. 

7. A display apparatus comprising a drive circuit as claimed in claim 1. 

20 8. A display apparatus as claimed in claim 7, characterized in that the display 

apparatus comprises a tracldng display tube, wherein the color display elements are color 
display lines formed by phosphor stripes. 

9. Amethod of supplying drive signals to a color display panel with display 

25 fields of display lines, the color display panel comprising pixel groups forming a repetitive 
pattern of adjacent color display elements, each one of the pixel groups comprising a smallest 
set of adjacent color display elements within the repetitive pattern, the smallest set 
comprising at least three color display elements, the method comprising: 
addressing the color display elements in the display fields; 
converting an input video signal into display signals to be suppUed to the color 

display elements; and 

controlling the video processor and the addressing circuit to supply the display 

signals to at least one of the pixel groups: 
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in a first one of the display fields to at least one of the color display elements, 
but not to all different color display elements of the at least one of the pixel groups, and 

in a second one of the display fields to at least one of the color display 
elements, but not all different color display elements of the at least one of the pixel groups, 
wherein in a sequence of successive display fields all color display elements receive display 
signals and wherein in at least one diq)lay field of the sequence at least two color display 
elements of the at least one of the pixel groups receive display signals. 
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ABSTRACT: 



A method of supplying drive signals to a color display panel (1;101) with 
display fields (TFl; TF2; ...) of display lines. The panel (1;101) comprises successive pixel 
groups (GRl; GR2; ...) of color display elements (r, g, b), representing at least all three 
primary colors (R, G, B). The color display elements (r, g, b) are addressed (3) in a display 

5 field(TFl;TF2; ...) to receive display signals (VD). In a first display field (TFl) the display 
signals (VD) for at least one of Ihe pixel groups (GRl; GR2; ...) are suppUed to at least one, 
but not to all, of the color display lines (r. g, b) of the at least one of the pixel group (GRl; 
GR2; ...). In a second display field period (TF2) the display signals (VD) are supplied to at 
least'one, but not to all. of the color display lines (r. g, b) of the at least one of the pixel &onp 

10 (GRl; GR2; . . .)• hi a sequence of successive display fields (TFl; 1^2; . . .) all color display 
elemeDts(r, g,b) receive display signals (VD). In at least one display field (TFl; TF2; ...)of 
the sequeace at least two color display elements (r, g, b) of the at least one of the pixel groups 
(GRl, GR2, . . .) receive display signals (VD). 

15 (Fig. 5) 
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